Background: Interprofessional education (IPE) has become increasingly important among healthcare professionals. The purpose of this study was to assess the impact of IPE experiences on pharmacy students' perceived level of comfort with and level of reliability regarding other healthcare professionals.
Introduction
With healthcare becoming more complex and with more emphasis placed on improved outcomes and safety, interprofessional collaboration among healthcare professionals is gaining more importance. The increased significance placed upon interprofessional collaboration has led to changes in the education of healthcare professionals, with greater focus aimed at developing interprofessional education (IPE) by accrediting bodies, such as the American Association of Colleges of Pharmacy (AACP) [1] . The Centre for the Advancement of Interprofessional Education defines IPE as occurring when two or more professions learn with, from, and about each other to improve collaboration and the quality of care [2] . Implementation of IPE is useful for developing the collaborative skills needed by healthcare professionals to work as members of interprofessional teams, in which each member has the common goal of improving patient care [3] .
Healthcare students who experience IPE in their curriculum are exposed to situations that allow them to better understand their roles, other members' roles, and team values when caring for patients [3] . IPE experiences should focus on students learning to collaborate seamlessly to improve patient care, while using their different knowledge bases and training from different areas of healthcare [4] . Students are able to take their IPE experience and apply it to future practice with the purpose of improving patient care [1] . These improvements stem from students learning important skills from IPE, such as communication, reflection, and acceptance of other opinions, and then applying those skills to their work [5] . Interprofessional experiences are prime opportunities for healthcare professionals to develop themselves and prepare for the current healthcare field, while still in a controlled and constructive environment.
The current AACP Accreditation Standards and Guidelines mention IPE as a focus, and list it in several of the standards and guidelines [6] . In 2009, AACP joined five other national health profession education associations to form the Interprofessional Education Collaborative (IPEC), with the purpose of helping prepare future health professionals for interprofessional patient care teams. Despite the emphasis on IPEs, many pharmacy schools still do not have IPE as part of their curriculum. In 2011, a survey conducted by faculty members from pharmacy schools in the US found that 45 percent (41 out of 91) of pharmacy schools that responded did not currently have IPE integrated into their Introductory Pharmacy Practice Experiences (IPPEs) [7] .
Currently, limited data is available to support the belief that IPE translates to changes in healthcare practice [8] . Research regarding IPE has been conducted since the late 1970s, however, the conditions of the IPE experiences have been highly variable, making them difficult to compare and generalize [1, 8] . Fortunately, literature regarding pharmacy students experiencing IPE is beginning to become available [9] [10] [11] . The primary objective of this study was to assess the impact of IPE experiences on pharmacy students' perceived level of comfort with and level of reliability regarding other healthcare professionals. The secondary objective was to investigate the differences in baseline perceptions among pharmacy students who experienced IPE versus students who did not.
Methods

Study design
Pharmacy students from the University of Houston College of Pharmacy (UHCOP) enrolled in the fall semester of 2013 as third-year (P3) or fourth-year (P4) students were selected to participate in this study. These students were chosen because they were given opportunities to participate in IPE activities as third-year students At the time the survey was opened, approximately half of the fourth-year pharmacy students (P4s) had already completed their required IPE activity. Additionally, approximately one third of the P3 students and half of the P4 students experienced the LACE NPLH visit. The timing of the survey was designed to gather fairly balanced data from both groups of students. The survey was anonymous, with no identifiers recorded. The survey collected demographic information, including gender, year in pharmacy school, age, current attitudes toward the medical and nursing professions, and if students had any personal connection to the medical or nursing professions. The last question in the demographics section was used to sort students according to whether they had already taken part in IPE activities or not. Based on this response, students who previously participated in IPE (as a P3 and/or a P4) were directed to questions aimed to detect a change in perceived behaviour related to practice and changes in perceived attitude toward the medical and nursing professions. Students who had not previously participated in IPE were directed to questions designed to measure perceived attitudes toward the other professions.
To address the primary objective, four sliding scale questions were common to all students. The first question assessed the perceived level of comfort with questioning a member of another health profession. The second question assessed the perceived level of comfort with a member of another health profession questioning the pharmacy student. These responses were recorded on a sliding scale from 0 being the least comfortable to 10 being the most comfortable. The third question assessed the perceived level of reliability or accuracy of information from a nurse or nursing student. The fourth question assessed the perceived level of reliability or accuracy of information from a physician or medical student. These responses were recorded on a sliding scale from 0 being the least reliable to 10 being the most reliable. A copy of the questionnaire is included in the Appendix.
A link to the survey was emailed to each student. Reminder emails were sent and word of mouth was used to remind the students to complete the survey. A total of 222 students were included in the emails (107 fourth-year and 115 third-year students). The survey was closed after 10 days. The University of Houston Institutional Review Board approved this research. Table 2 compares characteristics of responses between students with no IPE experience and students with any IPE experience. The only statistically significant finding was that IPE students expressed only positive or neutral attitudes toward the medical profession versus non-IPE students who had more neutral and some negative attitudes. The other items were relatively balanced across these two groups: previously worked with nurses, nursing students, physicians, or medical students; know any nurses, nursing students, physicians, or medical students; and attitude toward the nursing profession. P3 and IPE as P4 combined) . No statistically significant difference was found between the following items: IPE was beneficial (94.3% agreed overall); previous positive or negative experiences with nurses, nursing students, physicians, or medical students; IPE experience affected how you work with other professions (80.5% agreed); perception of other professions changed after IPE (62.4% agreed); more willing to ask for assistance, clarification, or services of physicians or nurses (77.7% agreed); IPE affected work interaction with physicians or nurses (100% agreed); and how has the perception of other professions changed (96.2% responded "better" versus "worse"). The results of the comparison for the four sliding scale questions among only IPE students on a pre-IPE versus post-IPE basis are found in Table 4 . The levels increased on a pre-to post-IPE basis for each of the following questions: level of comfort with questioning a member of another profession, level of comfort with a member of another profession questioning the student, and level of reliability or accuracy of information from a nurse or a nursing student. The results of the comparison for the four sliding scale questions among only IPE students on a pre-IPE versus post-IPE basis, with each of the three IPE groups analyzed separately (P3 as LACE, P4 as IPE, and P3 as LACE and P4 as IPE combined) are found in Table 5 . For the two questions: level of comfort with questioning a member of another profession and level of comfort with a member of another profession questioning the student; the levels increased on a pre-IPE to post-IPE basis for each of three groups (P3 LACE, P4 IPE, and P3 LACE and P4 IPE combined). The students who experienced only P3 LACE showed an increase from pre-IPE to post-IPE regarding their perception of the level of reliability or accuracy of information from a nurse or nursing student.
Statistical analysis
No statistically significant results were found in the perceived level of comfort and level of reliability between students with no IPE experience (using a traditional pre-test) and students with IPE experience(s) (using a post-test).
Results from the response shift analysis are found in Table 6 . For the two questions: level of comfort with questioning a member of another profession and level of comfort with a member of another profession questioning the student: the baseline levels were higher for students with no IPE (using a traditional pre-test) than for students with IPE (using a retrospective pre-test). 
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Discussion
This study assessed the impact of IPE experiences on pharmacy students' perceived level of comfort and level of reliability regarding other healthcare professionals. Significant results were revealed regarding changes in self-reported perceptions on a pre-versus post-IPE basis. This could be a reflection of perceived change, rather than an actual change in attitude.
No significantly different results were found when comparing the perceptions of students who have not experienced IPE (using a traditional pre-test) with perceptions of students who have experienced IPE (using a post-test), possibly due to a response shift. Students with no IPE do not have the experience to gauge or calibrate an informed perception versus students who have experienced IPE. We assume that the cohort of students with no IPE experience were comparable to the cohort of IPE students prior to their IPE experience(s). The demographic and descriptive characteristics of both cohorts help to support this assumption. We propose that the IPE students were able to more accurately calibrate their pre-test and post-test perceptions through a response shift.
A retrospective pre-test was used in lieu of a traditional pre-test to minimize the effect of response shift bias among students with any IPE experience. Retrospective pre-tests have been studied extensively and have been shown to be effective in cases where a shift in the responder's basis is possible [15] . Kim Nimon and Jeff Allen performed an extensive review of the retrospective pre-test, finding that it has relevant application when applied properly [13] [14] [15] . Theodore A. Lamb and Raymond Tschillard and Jennifer Martineau and Kelly Hannum argued that retrospective pretests should be used instead of traditional pre-tests [16, 17] . The results highlighted the potential for bias regarding certain items with the use of a traditional pre-test. This finding is corroborated by the study by Scott Bolesta and Joyce V. Chmil using When examining pre-and post-IPE, survey responses showed that students who have completed either or both IPE activities were significantly more comfortable with questioning other professions and being questioned by other professions. This is possibly due to the students seeing the other professions on a student-to-student level and being able to relate to the other disciplines through their common experiences. These changes in perception could translate to improved interprofessional communication as pharmacy students recognize that being questioned should not be taken personally, and questioning others should be thought of as a means to improve patient care. The analysis also shows that students who have had IPE experience feel that nursing students and nurses provide significantly more reliable and accurate information than they thought before IPE. The results for the perceived reliability and accuracy of information from medical students and physicians also reveal an increase after IPE, but this was not significant. One explanation for the difference in significance of reliability or accuracy of information from the nursing profession versus the medical profession could be that fewer of the pharmacy students reported having previous working experience with nurses and nursing students (n = 72) than physicians and medical students (n = 123). Another explanation is that pharmacy students learned more about the nursing profession and found that nurses can provide reliable and accurate information. Regarding perceptions toward medical students, the pharmacy students may still believe accurate and reliable information is provided, but they may be more cautious with that information because they now know physicians are capable of human error. It is also possible that prior to IPE, pharmacy students were already more likely to question the reliability and accuracy of information from a physician, and this remained the same after the IPE. Regardless of the reason, this finding reinforces a critical lesson in patient care: that when in doubt, one should not be reserved in questioning another healthcare professional.
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Students' responses to the four sliding scale questions after IPE experience (using a retrospective pre-test) were not significantly different than students who have not experienced IPE (using a traditional pre-test). However, in all four sliding scale questions, students who have experienced IPE consistently scored their pre-IPE answers lower than students who have not experienced IPE. We propose the explanation for this is the ability for students who have had an IPE experience to recalibrate their responses based on their IPE experience, while students who have not had such an experience cannot accurately assess their baseline. The difference is the response shift.
Similar results were revealed upon further analysis of the subgroups of students with IPE experience. All subgroups (students who only experienced the LACE class as a P3, students who only experienced the IPE activity as P4s, and students who experienced both) were more comfortable with both questioning other professionals and being questioned by other professionals. This perceived change demonstrates an increased willingness to communicate with other professionals about possible problems related to patient care. While working with the other professions, the students likely realized that everyone was working toward the common goal of improving patient outcomes. To reach their goal, the students had to work together as a healthcare team, instead of as separate entities. The students were able to see that being questioned by other professions or questioning other professions is not meant to be personal, but rather is meant to clarify or ensure that correct decisions have been made for the patient, thus improving patient care. Students who have only experienced the LACE NPLH visit also demonstrated a significant increase in their feeling of reliability and accuracy of information from the nursing profession and a non-significant increase in their feeling of reliability and accuracy of information from the medical profession. Responses from students who participated in only the IPE activity as a P4 showed an increase in the feeling of reliability and accuracy of information for the nursing profession, though it was not significant. In the same group, the level of reliably accurate information from the medical profession remained relatively unchanged. Analysis of the responses from students who experienced both of the activities showed a non-significant increase in the feeling of reliability and accuracy of information from the nursing profession and a non-significant decrease in the feeling of reliability and accuracy of information from the medical profession. The differences seen in these groups could be from different levels of experience with and exposure to the other professions. Fourth-year pharmacy students frequently work with medical students, physicians, and nurses while on their Advanced Pharmacy Practice Experience (APPE) rotations. Some students commented that past work-related or APPE experiences outweighed their IPE experiences in regards to their perceptions of the other professions.
Almost all (94.3%) of the IPE-experienced students felt their IPE was beneficial, and 80.5 percent of these students indicated that IPE affected how they work with other professions. To gain more insight into potential perceived changes, students were asked to explain how or why working with different professions has been affected. Many responses included more insight into the other professions and the knowledge they hold, along with feeling more like a team and being more comfortable with communicating concerns. This is reflected in the responses to the questions regarding the comfort level of questioning other professions or being questioned by other professionals. Most students (77.7%) were more willing to ask for assistance, clarification, or the services of the other professions. This further supports that IPE during the education of healthcare professionals is beneficial to healthcare teams through improvements in communications between professions.
There were some limitations to our study. Only pharmacy students were surveyed. Also, the IPE situations faced by the students in the LACE class had a high degree of variability due to the nature of home visits, while the P4 IPE activity was very similar for each student. Another limitation of our study is that it only accounted for two IPE experiences at UHCOP, and no other experiences were considered. Many of the students responded that they have worked with physicians and nurses prior to their IPE experience at UHCOP, and these experiences may have impacted their IPE activity. Lastly, the instrument had not been previously validated.
This study revealed that pharmacy students who have experienced any form of IPE feel more comfortable with questioning other healthcare professionals than stu-
